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Dihydronicotyrine, 267 

Dilan, 304 

Dimetan, 296 

Dimethoate, 296, 302-3, 306, 
309, 336 

Dimethrin, 261-62 

Dinembia, 167 

Dinitrocresol, 302, 306 

Dinitrocyclohexylphenol, 
302 


Dinitrophenol, 182 


Diplopoda, chemoreceptors 
of, 136-37 

Diploptera punctata, 79, 84, 
87 


Diplopteridae, 76 
Diplorna virus, 407, 409, 
433, 444 
Diptera, chemoreceptors of, 
125, 127, 131-32 
Diradius, 171 
Disease transmission by 
mosquitoes, 329 
Dispersal 
of mealybugs, 284 
of mites, 356-57, 359 
of stream insects, 28 
Distantiella, 278-82 
Distantiella theobroma, 276- 
77 
Diura bicaudata, 32 
Diurnal rhythms of stream 
insects, 35 
DNA virus, 407-9, 416, 
432 


Dog tick, 382 

Dolichoderinae, 283 

Dolichopodidae, 28 

Dolichovespula arenaria, 
49 

Donaconethis, 167 

Drifting of stream insects, 
34-36 

Drift of sprays, 323 

Drift spraying, 333-34 

Drone 


food, 144 
jelly, 149 
nutrition of, 144 
Droplet size of sprays, 321, 
324-29 
Drosophila, 219, 223, 
226 
emergence rhythm, 221, 
223-25, 411 
Drosophila melanogaster, 
222 


Drosophila phalerata, 228 


SUBJECT INDEX 


Dung beetles, 113 
Dursban, 330, 335, 387, 391, 
396 


Dutch elm disease, 426 
Dysaphis plantaginea, 299, 
302 


Dysdercus fasciatus, 176 
Dytiscidae, 28 


E 


Earias biplaga, 286 

Earwigs and chemoreceptors, 
126, 130 

Eastern equine encephalo- 
myelitis, 407 

Ecdyonurus, 32, 224 

Echovirus, 408 

Eclosion, rhythms in, 
224 

Ecological rhythms, 201 

Ecology of stream insects, 
25-42 

Economic threshold, 13 

Ectobiidae, 81, 91-92 

Egg attachment mechanisms, 
37 


Eggplant little leaf, 
422 
Elaterids, perennial cycles 
209 
Electroembia antiqua, 163, 
166-67 


Electrophysiology of hearts, 
181-83 

Eleodes, 49 

Elminthidae, 27-28, 32 

Embia, 167 

Embia batesi, 166 

Embia ramosa, 168 

Embiidae, 165-68 

Embioptera, 157-72 

Embolyntha batesi, 166 

Se brasiliensis, 

Embonycha interrupta, 168 

Embonychidae, 168 

Emergence rhythms, 221, 
223-25 

Emigration, 9 

Emma field cricket, 213 

Empidae, 28 

Empoasca devastans, 285 

Encyrtidae, 284 

Endemic species and the fos- 
sil record, 114-15 

Endogenous rhythms, 210 

Endoplasmic reticulum, 129, 
131, 413, 439 


Entomophthora coronata, 

249, 250 
Entomophytic fungi, 249 
Enveja, 168 





Enveja bequaerty, 169 
Epeorus, 31 
Epeorus pleuralis, 33 
Ephemera simulans, 27 
Ephemerella, 35 
Ephemerella ignita, 32 
— 26, 28, 31- 
34 


Ephestia, 224 

Ephestia elutella, 216 

Ephialtes caudatus, 298 

Ephialtes punctulatus, 
298 


Epicuticle of chemoreceptors, 
126 


Epidemics and sprays, 329, 
331-33 
Epidemiology of wheat streak 
mosaic, 352-53 
Epilampra, 79 
Epilamprinae, 88, 92 
Epilamproidea, 76, 91 
Epinephrine, 179 
Epirotenone, 265 
Epitrimerus pyri, 307 
Epizootic diarrhea, 408 
Equine piroplasmosis, 382 
Eriophyes inaequalis, 366- 
67 


Eriophyes insidiosus, 343, 
363-66 

Eriophyes prunandersoni, 
364 


Eriophyes pyri, 307 

Eriophyes vitis, 369 

Eriophyid mites and plant 
viruses, 343-80 

Eriosoma lanigerum, 300, 
302 


Eristalis, 47, 55 

Eristalis tenax, 49 

Essential amino acids, 146, 
150 

Ethion, 296, 300, 302, 306, 

385-87, 391 

— s myrmeleon, 

86 


Eumenes, 62 

Eumolpids, 287 

Euproctis chrysorrhoea, 
208 

Euproctis similis, 203, 208, 
233 


European corn borer, 217 
European fruit scale, 305- 
6 


European red mite, 307 
Eurycotis floridana, 80 
Euscelis plebejus, 207 
Evarthrus alternatus, 248 
Evolution 

of the Embioptera, 159 

of mimicry, 47 

a the Quaternary, 101- 


and reproduction in Blattaria, 
75-96 











Exapate congelatella, 206, 
209 
— rhythms, 220- 


Exotoxin, 248-49 

Extinctions of species during 
the Quaternary, 105-6 

Exuviae and chemoreceptors, 
126, 133 

Eyespots and mimicry, 
46 


aS bud moth, 300- 


126 

control of, 337-38 
Facultative diapause, 213 
False parasitism, 45 
Fans of black fly larvae, 29 
Fat body, 145, 219 

<n bodies, 

and pathogens, 440 

and viruses, 411, 414 
vous a by Eriophyids, 


seudliees: OY 328, 330, 
338 


Ferrisiana virgata, 282, 
283 

Fig mosaic virus, 361, 372 

Fiji disease of sugarcane, 
409 


Filterability of pathogens, 
406 


Filter chamber and mycoplas- 
marlike bodies, 425 
Fireblight, 302 
Fireflies, 58, 220 
Flanders virus, 407-8, 
412 
Flavescence dorée, 422, 
429 


Flight 

activity, 220 

of capsids, 278 

muscles, 175 

of gas insects, 34- 
Flotation methods for fossil 

insects, 99 

Food 

limitations, 8 

of stream insects, 28- 


Formicinae, 283 
Formothion, 336, 393 
Fossil flora, 110 


SUBJECT INDEX 


Fossil insects, 97-120 
assemblages of, 106-7, 
109-11, 113 
and Embioptera, 158, 


Four-spotted spider mite, 
307 


Friction discs, 27 
Fructose, 145 
Fruit-tree leaf roller, 300 


Fungi 
and codling moth, 298 
disease transmission by, 
Aid 


G 


Galeodes arabs, 221 

Galleria mellonella, 247, 
249 

Galleries of Embioptera, 
158-62, 164, 169 

Galls of Eriophyids, 344 

Ganglia and Mycoplasma, 
425 


Gene exchange of stream 
insects, 28 
Generation survival, 4 
Genetics of tick resistance, 
392-95 
Genitalia 
of cockroaches, 77 
of fossil insects, 102, 
105 
Geographical races, 227 
Geometridae, 62 
Gibberellin 
and aster yellows, 427 
and bees, 451 
as polytoma, 213, 
16 


Glacial refugia, 115 
Gland cells, 160 
Glomeris romana, 136 
Glossina morsitans, 336 
Glossina pallidipes, 336 
Glossina swynnertoni, 336 
Sas ey intermedium, 

2 
Glossomatinae, 28 
Glucose and honey bees, 145 
Glyodin, 296-97, 299 
a ita paripes, 


Goerinae, 28 

Golgi complexes of chemore- 
ceptors, 131 

Gomphrena virus, 412 


virus, 369 
Grapholitha funebrana, 


Gromphadorhina portentosa, 
89, 126 
Group effect, 208 


ae modesta, 


Hadena sordida, 206, 209 
Haemaphysalis, 382 
Haemaphy salis bispinosa, 


399 
Haemaphysalis longicornis, 
399 


Haematobia wotane, 337 

Haematopota, 2 
Halisodota mn ay 224 

—— 170 


= 177-81 
physiology of, 173-200 
ultrastructure and function, 
174-77 
Heat sees of viruses, 
420 


Heliconius, 48 

Heliconius erato, 48, 61 

Heliconius erato hydara, 
61 


Heliconius melpomene, 61 

Heliconius melpomene eury- 
ades, 61 

Helopeltia, 276-77, 279, 


Sinaheces brevipalpis, 103- 

4 
Helophorus fennicus, 105 
Helophorus jacutus, 109 
Helophorus lomnickii, 105 
Helophorus nubilis, 105 

105, 

Helophorus splendidus, 

111 


Helophorus wandereri, 105 
Hemiptera and chemoreceptors, 
182 


Hemiscarcoptes malus 
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Heptagenia lateralis, 31 

Heptagenia sulphurea, 34 

Heptageniidae, 26 

Hepytia phantasmaria, 
224 


Hesperiidae, 62 
Hesperophanes fasciculatus, 
113 
Heteroauxins, 151 
Heterotergum wilsoni, 343 
Hexagenia limbata, 27 
Hippelates 
and chemoreceptors, 
126 


Hippelates bishoppi, 127 

Hippelates pallipes, 127 

Hippelates pusio, 127 

Hoja blanca virus, 407, 
419 


Homoptera and chemorecep- 
tors, 128, 1 
Honey, 143, 145, 148-49 
Honey bee 
and chemoreceptors, 128- 
29 
nutrition, 143-56 
Honeydew, 64, 302 
and viruses, 415 
Honey stomachs, 144 
Hopperburn, 285 
Horn flies, control of, 337- 
38 


Host specificity, 415 
and aster yellows, 443 
of Eriophyids, 344 
of ticks, 381 
House flies 
control of, 328, 336 
and nicotinoids, 266 
Hyalomna, 382-83, 
392 
Hyalomna dromedarii, 389 
Hyalophora cecropia, 174-76, 
179, 181-83, 189, 192, 
208 
Hydraena britteni, 103 
Hydraena riparia, 102 
Hydraenidae, 28, 39 
Hydrocyanic acid, 53 
Hydropsyche, 30 
Hydropsychidae, 29 
Hydroptila rono, 36 
Hylophila prasinana, 207 
Hymenoptera 
and chemoreceptors, 125, 
128, 132 
fossils of, 101 


08 

Hypera variabilis, 208 
Hyperechia, 66 
Hyperomyzus lactucae, 

359 
Hyperplastic growth, 415 
Hypocrita jacobaeae, 53 
Hypolimnas dubia, 50 
Hypolimnas misippus, 51 


SUBJECT INDEX 


Hypopharyngeal glands, 
144-48, 151 

Hypothetical ancestor of 
Embioptera, 158 


I 


I-bands, 177 
Ichneumonids, 16, 298 
and the winter moth, 
11 
Idolum diabolicum, 64 
Imidan, 386-87 
pes as of alary muscles, 


Innervation of hearts, 178- 
80 


Inoculation of virus, 350 

Insect-borne plant viruses, 
406 

Insecticidal sprays, 321- 
42 


Insecticides, ultralow volume 

application of, 321-42 
Insectivorous birds, 12 
Insect resistance, 321 


of codling moth, 299- 
300 


of mites, 308 
Intercalated discs, 176 
in hearts, 191 
Interspecific competition, 
9-10 
Iridescent virus, 246 
Ischnoptera deropeltiformis, 
83 


Ischnoptera panamae, 83 

Isoperla, 35 

Isoptera, 285 

Ithomiinae, 53 

Ixodes, 382, 392 

Ixodes ricinus, 205, 209, 
382, 399 

Ixodidae, resistance of, 
382 


J 
Japanese beetle, 249 
K 
Kern Canyon virus, 407, 
412 
Key factor analysis, 4-5 
Koch's postulates, 430- 
31 
L 
Lack scale, 249 
Lamippe rubicunda, 136 


Lamproblatta, 82 
wae roost albipalpus, 





Large copper butterfly, 
8 


Laspeyresia molesta, 227 
Laspeyresia pomonella, 204, 
210, 215, 217-18 
Latent period of viruses, 
416-19, 432-34, 438 
Latitude and diapause, 213 
Lead arsenate, 297, 299, 
302 
Leafhoppers 
of cocoa, 285 
disease transmission by, 
368, 406, 409-11, 413- 
14, 417-19, 424-26, 431, 
439 


maturation of gonads, 208 
Leaf miner flies 
disease transmission by, 
414 
Lecaniidae, 282 
Legume little leaf, 422 
Leiophron sahlbergellae, 
280 
Lepidoptera and chemorecep- 
tors, 132 
Lepidopterous fossils, 101 
Lepidopterous pests of pome 
fruits, 300 
Lepidosaphes ulmi, 305 
Leptembia, 167 
Leptinotarsa decemlineata, 
205, 233 
Leptophlebiidae, 26 
Lettuce necrotic yellows virus, 
407, 409, 413 
Leucoma salicis, 208, 212, 
215-16 
Leuctra fusca, 32 
Leuctra hippopus, 31 
Leuctra inermis, 32 
Leuctridae, 26-27 
Life cycles 
of Eriophyids, 344, 346 
of stream insects, 30- 


34 
of ticks, 381 
Life tables, 1-2, 4-6, 10, 14, 
20 


Light traps, 297 

Limenitis archippus, 45, 
55 

Limenitis archippus floridensis, 
55 


Limenitis arthemis, 50 
Limenitis astyanax, 50 
Lime sulphur, 306 
Limnephilidae, 35 
Limnephilus lunatus, 33 
Limnobaris, 1 

Limnobaris pilistriata, 102 
Limnobaris T-album, 102 
Limnophora, 28 

a polyphemus, 











Licdane, 303, 382-83, 
395 


Lipase, 147 
Lipid requirement of bees, 
151 


Little cherry disease, 
422 


Little peach disease, 422 

Livestock production and 
ticks, 381 

Loboptera thaxteri, 81 

Locusta migratoria gallica, 
216 


Locusts, control of, 333 

Lone star tick, 335, 382 

Longevity of bees, 144, 
146 

Lophoblatta, 79 

Lophoblatta arlei, 81, 87, 
92 

Lophoblatta brevis, 81, 86- 
87, 92 

Lovozal, 308 

Lucilia, 55 

Lucilia caesar, 210 

Lunar rhythms, 201 

Lures, 297 

Lycaena phleas daimio, 
207 


Lycidae, 62-63 
Lycosids, 56 

Lycus loripes, 63 
Lygaeus kalmii, 126 
Lymantria dispar, 213 


Machadoembia, 167 
Machrocheles muscaedomesti- 
cae, 135 
aaer- gereer 279-80, 
7 


Macrosteles fascifrons, 418, 
430-31, 438, 442-43 

Maize mosaic virus, 413 

Maize rough dwarf virus, 
407, 409, 411 

Maize streak virus, 418 


336-38 
Mal azal, 422 
Mallophora, 49 
= bomboides, 
4 


Malocosoma americanum, 
250 
Malocosoma disstria, 250 
Malpighian tubules, 246 
of cockroaches, 78 
Mamara, 286 
Mandibular glands, 148 
Mango malformation, 368- 
69 
Mantids, 56 
and chemoreceptors, 126 


SUBJECT INDEX 


Margarodidae, 282 

Mating behavior of cockroach- 
es, 89 

Mating of Embioptera, 163 

M-bands, 177, 191 

McDaniel spider mite, 307- 
8 

Mealybug of cocoa, 280, 282- 
85, 287 

Megalopteran fossil, 101 

eS chemoreceptors of, 
132 


Megoura vicae, 128, 227, 
229 


Melanoplus differentialis, 
123-24 

Melitaria junotilinella, 218 

Melolontha melolontha, 209, 
246, 248 

—— feeding, 417, 433, 
a 


Merostomata, chemorecep- 
tors of, 135 
Mesocricetus auratus, 
226 
Mesohomotoma tessmanni, 


Methyl bromide, 368 
Methyl-demeton, 303 
Methy! purines, 275-76 
Metoligotoma, 163, 169 
Mevinphos, 302, 304 
Micrasema ulmeri, 29 
Microcalliphora varipes, 
220 
Microhabitat, 27, 34 
Microlepidoptera, 166 
Microsculpture 
of fossil insects, 99, 
100 
Microsporidia, 250-52 
Microtubules, of chemorecep- 
tors, 130, 136 
Midges, control of, 336- 
37 


Migration 
of capsids, 277 
of mites, 357-58 
Migratory form of Eriophyids, 
347 


Milky disease, 249 
Mimicry, 43-74 
Miomoptera, 159 
Mirids and cocoa, 275- 
76 
Mites 
chemoreceptors of, 135 
control of, 360, 366 
dispersal of, 356-57, 
359 


of pome fruit, 307-9 
seasonal changes in, 211 
transmission of plant virus- 
es by, 343-80 
Mitochondria, 175-77 
of chemoreceptors, 129, 
131, 134 
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Moisture control, 159 
Molting and chemoreceptors, 
132-33 
Molting fluid and chemorecep- 
tors, 126 
Monalonion, 276-77, 
279 
Monarch, 53-57 
Moneilema appressum, 49 
Moneilema armatum, 49 
Monovoltinism, 208 
Morestan, 304 
Mortality and density, 6 
Mortality factor, 16 
Mosquitoes 
— control of, 


chemical control of, 322- 
23, 325-26, 328-29, 331, 
333-35 

and fungi, 249 

iridescent virus of, 247 

pupation rhythm of, 222 

seasonal cycles, 211 

and viruses, 246, 408, 

412 

Movements of insects species 
during the Quaternary, 
108-13 

Mulberry dwarf, 421-22 

Millerian mimicry, 44, 59- 
64 

Multivariate analysis, 5 

Multivoltine stream insects, 
34 


Musca autumnalis, 337 
Musca domestica, 181, 249, 
328 
Musca, populations of, 
10 


Muscle respiration, 258 
Mutations of mimicry, 47 
Mutilids, 50 
Mycetomes 
and pathogens, 441 
and viruses, 411, 414, 
440 
Mycoplasma 
transmitted by insects, 405- 
64 
Mycoplasma gallisepticum, 
408, 424, 431 
Mycoplasma laidlawii, 424 
Mycoplasma meleagridis, 
431 


Mycoplasma neurolyticum, 
427 


Mycoplasma salivarum, 431 
Mycoplasma pneumoniae, 
428 
Mycotoxin, 249 
Myocardia, 173-80, 184, 189- 
92 


Myo-muscular junction, 191, 
193 


Myrmecinae, 283 
Myrmecophila, 64 
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Myxoma, 407 
Myxoviruses, 408 


N 
Naled, 322, 326, 330, 334, 
336 
Nasonia and chemoreceptors, 
132 


Nasonia vitripennis, 126, 
128, 210 

Naucoridae, 28 

Nauphoeta cinerea, 80, 87, 
89 


Necrophorus, 137 
Necrophorus investigator, 
63 


Nectar, 143-44 

Nematocera, 26 

Nematodes, 298, 381 

disease transmission by, 

414 

Nemeritis, 18 

Nemobius yezoensis, 205 

Neodiprion sertifer, 203, 
209-12 

Neoplasms of plants, 415 

Neoron, 308 

Neoteny, 160, 162 

Nepa cinerea, 174 

Nephotettix cincticeps, 
440 


Nepoviruses, 414 
Nereistoxin, 267 
Nernst equation, 181 
Nerve conduction, 262, 
264 
Net-spinning Tricoptera, 27, 
29 


Neurons of chemoreceptors, 
122-23, 125, 127-29, 
136 

Neurosecretory cells, 207, 
219-20, 235-36 

Neurotoxin, 258 

Newcastle disease virus, 
408 


Nicotine, 259, 262, 265- 
68 

Nicotinoids, mode of action, 
2 


Nicotyrine, 267 

Nilaparveta lugens, 213 

Nitrogen content of bees, 
144-46 

Noetnidae, 286 

Nomadacris septemfasciata, 
214 

Nonpropagative transmission, 
432-33 

Northern cereal mosaic virus, 
407 

Nosema bombycis, 251 

Nosema melolonthae, 251 

Nosema necatrix, 251 

Nosema plodiae, 250 

Notiophilus aquaticus, 106 


SUBJECT INDEX 


Notiophilus coriaceus, 105 
Notoligotoma, 168 
Notoligotomidae, 167, 

168 


Novophytoptus stipae, 343 

Nuclear polyhedroses viruses, 
245, 247, 301 

Nucleic acid and viruses, 
405-6, 209, 411 

Nucleocapsid, 418 

Nuptual swarms, 162 

Nurse bees, 144, 147, 149, 
151-52 

Nutrition of honey bees, 143- 
56 


Nyctiboridae, 81, 91-92 
Nymphalinae, 53 


fe) 
Oat blue dwarf virus, 407, 
418 


Oat sterile dwarf disease, 
420, 422, 424-25 
Obligatory diapause, 208, 

211 


Octosporea muscaedomesticae, 
251 


Odonata, 26, 101 
and chemoreceptors, 
125 


Odoniella reuteri, 276 


284, 287-88 
Olfactory organs, 123-24, 
132, 135 
Oligembia, 163 
Oligembiidae, 170 
Oligotoma, 165, 170 
Oligotomidae, 170 
Omite, 308 
Oncopeltus fasciatus, 52, 
56 


Oniticellus fulvus, 110 
Onthophagus furcatus, 110 


Odtheca, 75, 78-84, 86-87, 
90, 92 


Operophthera brumata, 301 

Ophistreptus, 224 

Ornithodoros lahorensis, 
382 


Ornithodoros moubata, 382, 
389, 392 

Ornithodoros rudis, 382 

Se tholozani, 

Orthocladiinae, 28 

Orthoptera fossils, 101 

Se surinamensis, 
11 

Oscillations in population 
density, 8, 17 

Oscillatory hypotheses of 
photoperiodism, 227-36 





Ostrinia nubilalis, 213, 220, 
227, 235 

Otobius megnini, 382 

Oulopterygidae, 76 

Ovaries of cockroaches, 85- 
8 


8 
Oviposition by cockroaches, 
77, 79, 86, 91-92 
Ovoviviparity in cockroaches, 
75-77, 79, 81, 84-86, 
88, 91 
Oxidus gracilis, 220 
SS platycercus, 


Oxygen uptake, rhythm in, 
224 


Oxyhaloinae, 85, 89 
Oxytelus gibbulus, 115 
Oyster shell scale, 305 


P 


Pacemaker activity in hearts, 
178-88 
Pacific spider mite, 307 
Pagurus hirsitiusculus, 136 
Palatability and mimicry, 
52 
Panchlora nivea, 89 
Panchlora irrorata, 89 
Panchlorinae, 89 
Panesthia, 77 
Panesthidae, 76 
Panonychus ulmi, 210, 
3 


07 
Pantorhytes, 287 
Panulirus argus, 135 
Panulirus interruptus, 136 
Papaya bunchy top, 422 
Papilio, 48 
Papilio dardanus, 47 
Papilio glaucus, 48, 50 
Papilio multicaudatus, 48 
Papilio troilus, 50 
Papilioninae-Troidini, 53 
Parallel evolution, 61 


interactions, 16 
oscillations, 8, 16 
relationships, 11 
Parasites and populations, 
10-11, 15-18 
Parastolbur, 422, 425 
Parathion, 296, $03-4, 


Embioptera, 168 
Eriophyids, 346 











Parthenolecanium corni, 
206, 209 

Passive feeders, 30 

Pathology, recent advances 
in, 245-56 

Pathophysiology, 245 


Paulownia witches broom, 
421-22 
Peach 
mosaic virus, 343, 363, 
372 
silver mite, 364 
X-disease, 422 


psylla, 303-5 
rust mite, 307 
Pectinophora gossypiella, 
207, 213, 216-17, 225, 
228-29 
Perennial cycles, 209 
— cells, 189-90, 


Periplaneta americana, 174- 
75, 182-83 

Permeability of cockroach 
odthecae, 84 

Persistent transmission, 
415, 432 

Persistent viruses, 350-51, 


Pheidole, 279, 287 
Pheidole megacephala, 
283 


Pheromone traps, 297 
Philanthus bicinctus, 46 
Philonthus, 11 
Philonthus decorus, 16 
Phormia, 134 

Phormia regina, 123-24, 

127, 129 

— phoraspoides, 


Phosalone, 296, 309 

Phosphamidon, 296 

Photinus, 45-46, 52, 57, 
64 


Photoperiod, 33 
and biological rhythms, 203- 
7, 209 
Photuris, 64 
Phthalthrin, 259, 261 
eV fructiphilus, 
7 


Phyllocoptes slinkardensis, 
367 
Se oleivora, 


SUBJECT INDEX 
Phyllopertha horticollis, 
128 


Phylogeny 
of 


of wings, 77 
Physiological evolution during 
the Quaternary, 106-7 
Physiology of insect hearts, 
173-200 
Phytarboviruses, 405-64 
Phytotidae, 372 
Phytotoxic 
capsids, 277 
Eriophyids, 345, 359 
Picorna virus, 407, 409, 


8, 77 


4d4 

Picricidin A, 263 

Pierce's disease, 441 

Pieris brassicae, 54, 202-5, 
212, 233, 248 

Pieris napi, 54, 207, 213, 
215-16 


Pieris napi adalivinda, 215 

Pieris napi bryoniae, 215 

Pieris napi meridionalis, 
215 

Pieris rapae, 54, 214, 216, 
227, 229-30 

Pigeon pea sterility, 368 

vo aes diapause of, 

10 
Piperonyl butoxide, 259 


Planococcus citri, 282-83, 
285 

Planococcus kenyae, 283 

Planococcus lilacinus, 282 

Plantago virus, 412 

Plant growth retardant, 
360 

Planthopper disease transmis- 
sion, 409, 411, 413 

Plant pathogens transmitted 
by insects, 405-64 

Plant viruses 

transmitted by insects, 
405-18 
transmitted by mites, 343- 

80 

Plastron respiration, 28 

Plate organs and chemorecep- 
tors, 128 

Platynaspis higginsi, 284 

Platyngomiriodes apiformis, 
276 

Platypus oxyurus, 109 

Platythyrea, 287 

Platythyrea conradti, 279- 
80 


Platythyrea frontalis, 280 
Plecoptera, 25-28, 31- 
34 


Plecopteroidea, 159 
Plectopterinae, 81, 85, 
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88, 92 
Pleistocene glaciation and 
stream insects, 25 
Plictran, 309 
Plodia interpunctella, 245, 
250, 258 
Plutella maculipennis, 218 
Poekilocerus bufonius, 53, 


58 
Polia oleracae, 216 
Polio virus, 408 
Pollen, 143-45, 147, 


149 

and fossil insects, 109, 
112 

substitutes, 143-44, 149 


supplement, 143 
Pollination of cocoa, 274- 
15 


Polychrosis botrana, 215 


Polyzosteriinae, 80, 82, 
84 

Pome fruit pests, control of, 
295-320 


Popillia japonica, 249 
P 
densities of, 1-4, 13 
dynamics of, 1-24 
models of, 1, 13, 16-19 
and parasites, 10 
and predators, 10 
Porcillio scaber, 219 
Pore filaments, 132 
Pores in chemoreceptors, 
121, 126 
—- chrysorrhoea, 


Potato 
leafroll virus, 407, 416, 
435 
stolbur, 422 
virus Y, 343-80; 370-71, 


373 
witches' broom, 420- 
22 
yellow dwarf virus, 407, 
412-13, 426, 437 
Poxvirus, 407-8 
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Pristiphora erichsoni, 250 
Pristiphora geniculata, 
245 


Pristomerus vulnerator, 
298 


Procaine, 258 

Proctodon, 235 

Prosimulium gibsoni, 32 

Prospaltella perniciosi, 
307 


Protective coloration, 43 
Protein requirements of bees, 
145-46, 150 
Prothoracic glands, 219 
Protoparce sexta, 129 
Protozoal pathogens, 250 
Psephenidae, 28 
Psephenus, 26 
Pseudaletia unipuncta, 
247 


Pseudaposematic mimicry, 
44 


Pseudembia, 167 

Pseudococcidae, 282 

Pseudococcus adonidum, 
282 

Pseudodoniella, 277 

Pseudodoniella cheesmanae, 
276 


Pseudodoniella duni, 276 

Pseudodoniella laensis, 
276 

Pseudodoniella pacifica, 
276 


Pseudodoniella typicus, 276 
Pseudosarcophaga affinis, 
216 
Pseudosmittia rus, 224 
Pseumenes, 62 
Psithyrus, 66 
Psorophora confinnis 
(Grabhamia), 330 
Psylla melanoneura, 303 
Psylla pyri, 207, 303 
Psylla pyricola, 303 
Psylla pyrisuga, 303 


Psylliodes chrysocephala, 
208 


Pteromalus puparum, 217 
Pteronomobius fascipes, 
213 


Pterostichus blandulus, 111 
Pterostichus kokeili, 111 
Pterostichus nigrita, 208 
—— parasimilis, 

1 
Pterostichus similis, 103 
Ptilocerembia, 168 
— rhythms in, 

4 


Purines, 275-76 
Pycnoscelus indicus, 89, 
90 


Pycnoscelus surinamensis, 
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€7, 90 

Pyraustidae, 28 

— metabolism, 
60 

Pyrethroids, mode of action, 
257-72 

Pyrethrum, 260-61 


Q 
Quadraspidiotus perniciosus, 
305 


Quarantine regulations, 305 
Quaternary insect fossils, 
97-120 


Rabies, 411 

Ranatra elongata, 189 

Red-banded leaf roller, 300- 
1 

Reflex bleeding, 60 

Reflex immobilization, 59 

Relationships of Embioptera, 

9 


Reovirus, 407-11 

Repetitive discharge, 258 

Replication cycle of pathogens, 
406 


Reproduction in Blattaria, 
75-96 

Residual mortality, 14- 
15 


Resilin layers, 224 
Resistance of ticks, 381- 
404 


Respiratory metabolism, 
262-63, 265 

Respiratory physiology, of 
stream insects, 26 

Reversal of heart beat, 183- 
89 

Reversion disease of black 
currants, 343 


’ 
Rhabdovirus, 407-8, 411-14, 
433, 444 
Rhagionidae, 28 
Rhagodochir, 166 
Rhagoletis pomella, 303 
Rheophile insect fauna, 25- 
42 


Rhipicephalus appendiculatus, 
382-83, 395-96 

Rhipicephalus evertsi, 382- 
83 


Rhipicephalus sanguineus, 
382-83, 395, 399 

Rhithrogena, 38 

ees semicolorata, 





Rhodnius prolixus, 175 
Rhyacophila, 27 
Rhyacophilidae, 27 
Rhyncaphytoptidae, 372 
Rhynchaenus quercus, 109 
Rhysodes sulcatus, 113 
— in arthropods, 


Rice black-streaked dwarf, 


201- 


409 

Rice dwarf virus, 409, 411, 
420, 439 

Rice transitory yellowing, 
407 


Rice tungro virus, 418, 
441 

Rice yellow dwarf, 422, 439- 
40 


Rickettsiae, 248, 425 

Rickettsiella chironomi, 
248 

Rickettsiella melolonthae, 
248 

Rift valley fever, 408 

RNA viruses, 247, 408-12, 
414-16, 418 

Romalea microptera, 123, 
126 


Rose rosette virus, 367 
Rosy apple aphid, 302 
— of odtheca, 81, 
9 
Rotenoids, mode of action, 
257-72 
Rotenone, 262-64, 267-68 
Royal jelly, 144, 147-51 
Rubus stunt, 422 
Ryania, 299 
Ryegrass mosaic virus, 343, 
354-55, 372 


8 


Sacbrood, 407 
Sahlbergella, 278-82 
Sahlbergella singularis, 276- 
77 
St. Louis encephalitis, 331 
Salivary glands 
of capsids, 277 
eae, 424-25, 
28 


and pathogens, 440-42 
and viruses, 413-14 
Sand flies, control of, 337 
San Jose scale, 305-6 
Sarcolemma, 175, 177 
Sarcophaga argyrostroma, 
126-27, 131 
Sarcoplasmic reticulum, 175, 
177, 190 
Saturniids and viruses, 
246 
Satyridae, 53 
Saussurembia, 169 
Sawfly, 250 
Scales of pome fruit, 305 











Scanning electron microscope 
and fossil insects, 99 
Scarabaeid fossils, 110 
Scelembia, 166 
Scelionid, 18 
Scent organs, 49 
Schering 36368, 387 
Schistocerca gregaria, 220, 
222, 224, 249, 321 
Schizogregarines, 250, 
252 


Schizophora, 28 

Schizotetranychus schizopus, 
210 

Scolytoidea, 286 

Screw-worm, 396 

SD 8448, 386 

Searching image, 45-46 

Seasonal rhythms, 202-18, 
227 

Selection and diapause, 216- 
18 


Selective toxicity, 264 

Semliki forest virus, 441 

Sensory neurons, 129- 
33 


Septicemias of insects, 249 
Sericesthis iridescent virus, 
247 
Serological relationship of 
viruses, 247, 409 
Serological titer, 431 
Sex attractants of cockroach- 
es, 90 
Sex of bees, 152 
Sex ratio 
and mimicry, 52 
and populations, 12 
Sheath cells of chemorecep- 
tors, 129, 133 
Sibling species, 90, 103 
Sigma virus, 411 
Silk-ejectors of Embioptera, 
60 


Silk production by Embioptera, 


157, 1 
Silk worm, 123, 266 
flacherie viruses, 246 
rhythms in, 218, 220 
Simuliidae, 27, 29-30, 
32 
Simulium, 35, 36 
Simulium ornatum, 29 
Simulium reptans, 34 
Simulium variegatum, 34 
Single-phase rhythm, 219 
Sitophilus granarius, 113 
Skeleton photoperiod, 224-25, 
228-29, 230 
Social facilitation, 58 
Social mimicry, 58 
Sodium arsenite, 383 
Sogata furcifera, 213 
Solenopsis, 282 
Solenothrips rubrocinctus, 
286 
Solitary wasps, 45 
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Sowbane mosaic virus, 414 
Sowthistle yellow vein virus, 
07, 413 
Sparganothis pilleriana, 
219 


Spermatophores 
of cockroaches, 78, 88 
of Embioptera, 163 
and mating, 48 
Sphaerocrema, 283 
Sphinx caterpillars, 45 
Spider mites diapause of, 
210, 217 
Spilomyia hamifera, 49 
Spilonota ocellana, 300- 
1 


Spilosoma lubricipeda, 51, 
53 


Spilosoma lutea, 51, 53 
Sporomyxa tenebrionis, 
250 


Spray nozzles, 324-25 
Spruce budworm, 1, 5, 9, 
12-13, 15, i7, 321, 325 
Spulerina, 286, 288 
Squash mosaic, 414 
Stable flies, 336 
Staphilinid fossils, 102, 
115 


Staphylinids, populations of, 
11, 16 

Stellate pegs, 127 

Stemborer of cocoa, 286 

Stenocranus minutus, 208, 
208, 233 

Sterility method, 300 

Stictococcidae, 282 

Stinkglands, 279 

Stolbur disease, 420, 425, 
427 

Stomoxys calcitrans, 123- 
24 


Strawberry green petal dis- 
ease, 42 

Stream insects, ecology of, 
25-42 

Stridulation, 30 

by cockroaches, 89 

Structural colors of fossil 
insects, 100 

Subcuticular sheath of chemo- 
receptors, 124 

Suckers and stream insects, 
27 


Sugar utilization by bees, 
146, 150-51 
meer i compounds, 


Summer diapause, 206, 212- 
13 

Supella longipalpa, 87 

Swarming of Embioptera, 
162 


Sweet potato witches’ broom, 
422 


Swollen-shoot virus, 274, 
282-85, 287-88 
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Sympherobius angustus, 
304 


Symploce hospes, 87 

Synergists, 257 

Syrphidae, 66 

Syrphus corollae, 55 

Systemic insecticides, 288, 
302-3 


T 


Tabanidae, 28 

Tachinidae, 16, 298 

Tactile hairs, 124 

Tarsal spinning organs of 
Embioptera, 160 

Taxonomy and reproduction 
in Blattaria, 75-96 

TDE, 300 

Telea polyphemus, 129 

Teleogryllus, 213 

Tempe 


regulation by bees, 145 
and stream insects, 30-33, 
36 
Tenebrio, 45-46, 223 
Tenebrio molitor, 224, 250, 
252 
Tenodera, 126 
Tent caterpillars, 250 
Tepa, 304 
Teratembia geniculata, 170 
Teratembiidae, 165, 170 
Tergal glands, 89 
Terminalia of Embioptera, 
164-71 
Termites, 159 
mimics of, 65 
swarms of, 162 
winglessness of, 161 
Testes of cockroaches, 88 
Tetradifon, 309 
Tetrodotoxin, 258 
Tetranychids and virus trans- 
mission, 370 
Tetranychus canadensis, 
307 


Tetranychus crataegi, 210, 
216 

Tetranychus mcdanielli, 300, 
307 


Tetranychus pacificus, 307 
Tetranychus telarius, 343, 
370 
Tetranychus urticae 
and photoperiod, 209-10, 
212, 214, 217 
and pome fruits, 307 
and resistance, 391-92 
and virus transmission, 
370-71, 373 
Thelohania legeri, 251 
Thelohania pristiphora, 250 
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Theobromine, 275 


Theophylline, 275 
Thermoperiodicity, 207 


Thiamine, 145 
Thiometon, 303 
Thrips 


of cocoa, 274, 286 
disease transmission by, 
418 
Thysanoptera, 166 
Tick fever, 396, 398 
Ticks 
control of, 322-23, 
335 


perennial cycles of, 209 

and resistance to chemicals, 
381-404 

seasonal changes in, 
211 


and viruses, 408 
Tipula iridescent virus, 
247 
Tipulid fossils, 101 
Tissue culture, 423 
and pathogens, 438- 
39 


Tobacco 
hornworm, 266 
mosaic virus, 371 
yellow dwarf, 422 
Tomato 
big bud, 422 
spotted wilt virus, 407-8, 
418 
yellow leaf curl virus, 
433 


Tormogen cells, 133-34 
Tortricids, rhythms in, 
219 
Torymus, 55 
Toxaphene, 304, 382-85, 
395-96 
Toxins 
bacterial, 249 
fungal, 249-50 
Toxocogenic Eriophyids, 
345 
Toxoptera theobromae, 
286 
Transitory yellowing virus, 
412 


Transmission of plant viruses 
by insects, 405-19 
by mites, 343-80 
Transovarial disease trans- 
mission, 410-12, 416, 
434 
Transverse tubules, 175, 
177, 190 
Trechnites insidiosus, 
304 


Trichlorfon, 296, 330-31 

Trichogen cells, 133 

Trichogramma cacoeciae, 
298 


~~ minutum, 
01 
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Trichogrammatidae, 166 

Trichoptera, 27-30, 32- 
35 

Trichopterygidae, 166 

Trogoderma glabrum, 219, 
222 


Trypodendrum lineatum, 126, 
129 
Tsetse fly, control of, 
336 
Turnip yellow mosaic virus, 
08, 414 


Two-spotted spider mite, 
307 


Tyora tessmanni, 286 
Typhlodromus occidentalis, 
308 


U 


Ultralow volume applications 
of insecticides, 321- 
43 

Ultraviolet light trapping, 
280 


Uric acid 
of cockroaches, 88 
and spermatophores, 
89 
Uricose glands, 88-89, 
92 


Uscharidin, 53 
Uterus of cockroaches, 79, 
81, 84, 90-91 


Vv 


Vaccinia, 407 
Vagoiaviruses, 407- 
8 


Vamidothion, 303 
Vector control programs, 
, 
Vector efficiency, 349 
Vector specificity, 441 
Veinal hyperplasia, 411 
Velinomycin, 248 
Venturia, 18 
Vesicular stomatitis virus, 
407-8, 411-12 
Vespa, 55 
Viceroy, 55 
Virions, 406, 408, 410-15, 
436, 440 
Virus 
disease of cocoa, 273-74, 
288 
transmitted by insects, 405- 
19 


transmitted by mites, 343- 
80 
Vitamin content of royal jelly, 
148 


Vitamin Ks, 264 
Vitamin requirements of bees, 


151 
Vivipary in cockroaches, 





75-77, 79, 85, 87-88 
Volucella, 66 
Volucella bombylans, 65 


w 


Walking sticks and chemo- 
receptors, 126 

Water loss, 121 

Water requirement of bees, 
145, 149-50 

WARF antiresistant, 
390 

Wasmannian mimicry, 44, 
64 


Wasps and mimicry, 62 

Wax moths, 249 

Weevil fossils, 108 

Western equine encephalo- 
myelitis yellow fever, 
331-32, 407 

Western X-disease, 420, 422, 
429 

Wheat spot mosaic virus, 
343, 353-54, 371-72 

Wheat streak mosaic virus, 
345-53, 371-72 

acquisition of, 349- 

50 


inoculation of, 350 
persistence of, 350 
transmission of, 349 
Wheat striate mosaic virus, 
407, 413, 435 
Whiteflies, disease transmis- 
sion by, 432-33 
Winglessness, 161 
Wing modifications in Embiop- 
tera, 161-64 
Wings of cockroaches, 76, 
77 


Wing venation of Embioptera, 
166, 169, 171 

Winter diapause, 204, 210- 
11, 213 

Wintering queens, 144- 
45 


Winter moth populations, 9, 
11-12, 15-16, 301 

Wiseana cervinata, 245 

Witches' broom of legumes, 
422 

Wooly apple aphid, 300, 302- 
3 


Worker bees, food of, 
143 


Worker jelly, 148-50 
Wound tumor virus, 409-10, 
420, 426, 439, 441 


x 


X-disease of peach, 420, 
426 

Xyleborus, 285 

Xyleborus morstatti, 286 

Xylocopa, 66 











Y 
Yellows diseases, 406, 419- 
31 
Yellow wilt of sugar beet, 
422 
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Z-bands, 174-77, 190-91 


Zectran, 296 
Zeiraphera diniana, 13- 
14 
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pe as and Embioptera, 


Zoogeography and Quaternary 
insect fossils, 107-8 

Zygaena filipendulae, 53 

Zygaena lonicerae, 53 





